Théng tin khoa hoc cng nghé

THANH PHAN HYDROCARBON TRONG BQ PHAN HOA
CUA CAY THONG SCOTS (Pinus sylvestris)

PAO NGUYEN MANH ), TRAN THANH TUAN @, QUACH THI QUYNH ),
NGUYEN THI THU THUY @ vU THI LOAN @

1. PAT VAN PE

Thong Scots (Pinus sylvestris) 1a loai thyc vét phé bién nhét cua chi Théng,
chlem t6i 1/6 dién tich rung va la nguon khai thac go chinh cta Nga. Bén canh
ngudn loi vé go thong Scots con co nhiéu gia tri trong y hoc nhu 14 thong duoc su
dung dé bao ché ché pham Ropren hd tro diéu tri viém gan va suy giam tri nhd; tinh
dau thong duoc ding dé chong oxy hoa, khang khuan, hd tro diéu trj rdi loan m&
mau va phong ngtra cac bénh vé€ tim mach [1]; nhya thong hoa thach (ho phach)
dugc sir dung dé san xuét cac thiét bi y t&; ngoai ra con ¢6 mot s6 thuc pham chirc
ning va san pham khéac dugc bao ché tir cic bo phan cua cdy thong nhu: thuc pham
chtic nang Pinabin, Phitolizin, kem danh rang...[1, 2].

Di c6 nhiéu nghién ctru vé& thanh phan hoa hoc trong cac bd phan cay thong
Scots, tuy nhién b phan hoa dén nay van chua duoc nghién ctru mot cach dﬁy du,
dic biét 1a cac dir liéu vé thanh phan héa hoc. Nghién ctru thanh phan nhom chat
terpenoid trong bd phan hoa cua cay théng Scots 1 co s dit liéu khoa hoc lam nén
tang cho cac nghién ciru img dung tiép theo. Nghién ctru niy trinh bay két qua phan
tich thanh phan hydrocarbon trong nhém chat terpenoid dugc chiét tach tir bd phan
hoa cua cay thong Scots [1], [2].

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru

Dbi twong nghién ctru 12 b phan hoa cua ciy thong Scots (Pinus sylvestris)
bao gém hoa duc (HP) va hoa cai (HC) dwoc thu hai tai khu vuc phia bic thanh phd
Xanh Petecbua, Lién bang Nga. Thoi gian thu héi tir thing 4 dén thang 5, thoi gian
xuat hién ciia hoa kéo dai 1-2 thang, trong d6 thoi diém thu hai phu hop nhat 1a
trong tudn cudi thang 4 hoic dau thang 5.

Hoa duc thuong moc thanh cum & dau canh, c¢6 hinh bau duc véi mau vang
tuoi, duong kinh tir 1-1,5 cm, bao gdm truc non chinh giita va cac tii phan hinh vay
bao quanh. Hoa cai gdm mét truc 16n & giira va cac vay chira nodn & xung quanh,
noan dugc thy tinh nho gid, sinh san béng hat ndm 19 trén 14 nodn (hinh 1).

Hinh 1. Hoa duc (A) va hoa cai (B) cua cay thong Scots (Pinus sylvestris)
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2.2. Dung cu hoéa chit dung trong nghién ciru

- Thiét bi dung trong nghién ctru: Thiét bi chiét Soxhlet (Trung Qudc); thiét bi
cat quay chan khong (Buchi, Thuy Si); can phén tich (Ohaus, M¥): 210g + 0,001g;
can k¥ thuat (Ohaus, M¥): 1000g = 0,001g; cot sdc ky thuy tinh (Iwaki, Nhét ban):
duong kinh 20 mm, chiéu dai 400 mm; dén UV soi ban mong (Trung Quéc); thiét bi
sic ky khi ghép khéi phd Agilent 5973 (Agilent, M¥); ban méng TLC 60 RP-18
F254S (Slgma, M}Nl)

- Hoa chét, vat tu dung trong nghién ctu: Isopropanol (Merck, Pirc);
petroleum ether (Merck, Duc); diethyl ether (Merck, Puc); ethyl acetat (Merck,
buc); Na,SO4 khan (Merck, DPtc); H,SO4 dam dac (Merck, Buc); NaOH (Merck,
buc); KOH dang ran (Merck, Dtrc); iod tinh thé (Merck, btc); bot silicagel cd hat
0,04-0,063 mm (Merck, Durc).

2.3. Phwong phap nghién ctru
- Phwong phdp xdc dinh d¢ dm

Hoa sau khi thu hai dugc nghjén nho sau d6 tién hanh do do am. Cén 2-5 g bot
hoa cho vao trong lo thuy tinh ¢6 nap déy, xac dinh chinh xac khoi lugng bot hoa mg
(d6 chinh xac dén 1 mg), mo nap va dua toan bd vao trong tu sy, siy trong 3 gio ¢
nhiét do 105° C. Sau do tién hanh lam ngudi, xac dinh khoi luong sau khi say va tiép
tuc tién hanh say lan 2 trong 1 gid, lam ngudi xac dinh khéi lugng m;. 6 am duge
xac dinh theo cong thuc sau:

X= T 100 % (1)

’Tron‘g d6: X 1a d6 am (%); m, la khdi lugng ban dau (g); m la khéi lugng sau
khi say 2 lan (g).

- Phwong phdp chiét Soxhlet

Cho 50 g bot hoa thong Scots vao binh chiét Soxhlet, cé thé cho bot vao trong
tai vai hodc dat mot 16p bong tham nho ¢ dudi ddy 6ng xi-phong. Lap éng chiét vao
trong binh cau thu hoi, sau do do dung moi (isopropanol, diethyl ether, petroleum
ether, ethyl acetat.) vao trong ong chlet sao cho lugng dung mdi chay qua 6ng xi-
phong lap day 2/3 binh cau. Binh cau thu h01 dugc dit trong bép dun diéu nhiét.
Kiém tra lai toan b hé thong chiét sau d6 tién hanh dun & nhiét do thich hop trong
vong 8 gio. Loc dich chiét thu dugc, c6 quay loai bo dung méi va xac dinh khdi
luong cén thu duge (cao chiét IP) [3].

- Phwong phdp chiét terpenoid tong sé tir cao chiét isopropanol (IP)

Thém 250 ml petroleum ether (PE) véo trong binh cu chita cao chiét IP thu
dugc, dun néng (vira dun vira lac) ¢ nhiét d6 50°C trong vong 30 phiit dudi thiét bi
ngung tu. Gan, thu hdi dich chiét PE, tiép tuc bd sung 250 ml PE, dun néng va gan
thu hdi dich chiét PE. Qua trinh dwoc 1dp lai 4 1an voi clng thé tich PE (250 ml).
Gop cac dung dich chiét PE, cat c6 loai bo dung méi thu dugc cin PE (terpenoid
tong s0).
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- Phwong phdp tich axit tw do va chdt trung tinh tir terpenoid tong sé

+ Hoa tan cin PE trong 250 ml diethyl ether (DE), sau d6 d6 vao binh chiét qua
1& (B1) chira 20 ml nudc cat; Kiém hoa dung dich bang NaOH 3% cho dén khi pH ctia
dung dich >12; tién hanh lic manh, dé ling cho dén khi dung dich trong binh chiét
phan thanh 2 16p 10 rét (dung dich DE ¢ 16p phia trén, dung dich nude ¢ phia dudi).

Tach, thu hoi dung dich DE ¢ 16p phia trén, rira bang nudc cit cho dén khi
pH=7,0 thi dimg lai. Tiép tuc chiét bang dung moéi DE (mdi lan 250 ml) cho dén khi
16p DE trong binh B1 trong sudt thi dimng lai. Gop cac dich chiét DE, loai nudc bang
Na,SO4 khan, cit ¢b loai bo dung méi, thu dugce terpenoid dang trung tinh.

+ Dung dich nudc & 16p dudi duge trung hoa bang dung dich H,SO4 5% cho dén
khi pH = 7,0. Chiét bang dung méi DE (mdi 1an 250 ml) cho dén khi 16p dung dich DE
trong sudt thi dimg lai. Cac dich chiét DE dugc gdp chung, loai bo nudc bang Na,SO,
khan, loc, cét c6 loai bo dung méi thu dugc terpernoid dang axit tu do.

- Phwong phdp sic ky cot hé dé tach, thu héi hydrocarbon tir terpenoid dang
trung tinh

Hydrocarbon dugc tach bang phuong phap sic ky cot hd véi pha tinh 1a
silicagel, pha dong la n-hexan. Hoa tan silicagel vdi n-hexan sau do dua vao cot sao
cho 16p silicagel cach mép trén cta cot 10 cm. Thém 2 g terpenoid dang trung
tinh,tién hanh rira giai bang dung méi n-hexan. Str dung sic ky ban mong voi pha
dong 1a n-hexan dé kiém tra trong qua trinh rira giai. Vét terpenoid dugc kiém tra
bang hoi iod trong dung méi DE. Hoi iod cho cic vét mau nau tim khi xuét hién cac
vét cua terpenoid [3].

Bot hoa thong Scots

Chiét bang dung méi IP
\4

Dich chiét IP

Chiét tach bang dung méi PE

A 4

Terpenoid tong sb

Tdch axit va chdt trung tinh

v '

Terpenoid dang axit tu do Terpenoid dang trung tinh

l Sdic ky cot tach phan doan

HYDROCARBON

Hinh 3. So d6 nghién ctu
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3. KET QUA NGHIEN CUU VA BAN LUAN
3.1. Két qua do d9 4m ciia bot hoa thong Scots

bo am cta bot hoa thong Scots duge do 3 lan Vo1 khéi lugng twong duong
(bao gom ca khoi lugng cia lo thiy tinh). K&t qua duoc thé hién ¢ bang 1.

Bang 1. Két qua xac dinh d6 am cta bot hoa thong Scots

ST | e | g G e | ppim
Lan 1 16,5566 15,8966 15,8950 61,84%
Lan 2 16,4603 15,8943 15,8991 60,68%
Lan 3 15,9552 15,3635 15,3625 61,58%

Két qua thu dugc cho théy, do 4m trung binh cua bdt hoa thong Scots thu dugc
12 61,36 %, d0 am tuong doi cao so vdi cac bd phan khac ciia thong Scots nhu 14, vo
(30-40%) [4].

3.2. Két qua chiét tach hoat chét bz"mg cac dung méi khac nhau

Cac nhom hoat chét trong hoa duc va hoa cai cua thong Scots dugc chiét bz:ing

phuong phap Soxhlet véi cac dung moéi khac nhau: PE, DE, IP va ethyl acetat (EA).
Két qua ham lugng hoat chat dugc chiét tach so voi bot kho the hién & bang 2.

Bang 2. Ham luong hoat chit chiét duoc tir hoa thong Scots

X Ham lwong hoat chit/khoi hrgng bot khé (%)

Dung maoi chiét — —

Hoa duc Hoa cai B0 phan 1a
Petroleum ether (PE) 10,5 14,2 15,0
Diethyl ether (DE) 15,4 15,0 22,0
Ethyl acetat (EA) 32,9 19,2 26,8
Isopropanol (IP) 47,7 29,3 36,9

Tir két qua trén cho thdy, cac hoat chét chiét dugc bang dung méi PE, DE tir
hoa duc, hoa cai va 14 ¢6 ham luong tuong ddi dong déu véi nhau. Trong d6 ham
luong & trong bd phan 14 chiém ty 1& cao nhat (15,0% va 22,0%). Diéu nay chimg to
ham lugng terpenoid cé trong bo phan 1a [4] cao hon tuong d6i so voi bd phan hoa.
Nguoc lai, ham lugng hoat chit dugc chiét bﬁng cac dung moi c6 do phan cuc manh
(EA, IP) 6 bd phan hoa cao hon dang ké so voi 6 14, trong do6 hoa duc chiém ty 1¢
cao nhit (32,9 % va 47,7 %).

Tir dich chiét IP thu dugc, tién hanh tich terpenoid tong sé bang dung moi
petroleum ether. Sau d6 cét c6 loai bo dung méi thu dugc tong ham luong cac chat
tan trong PE & hoa duc (36,22%) va hoa cai (64,22%). Tir can PE thu duoc, tach
terpenoid dang axit tw do va chat trung tinh bang phuong phap axit-bazo. Két qua
thu duoc thé hién & bang 3.
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Bang 3. Ham luong axit tu do va chat trung tinh tach tir dich chiét PE
cua hoa thong Scots

% so v6i khdi lwong dich chiét
Nhom chét PE sau khi loai b6 dung moi
Hoa duc Hoa cai B0 phan la
Axit ty do 49,7 59,9 52,0
Chét trung tinh 44,9 37,5 44,5

Ham luong terpenoid dang axit tu do va trung tinh trong dich chiét PE ¢ hoa
duc va 1a thong Scots c6 ty 1¢ tuong dong véi nhau, su khac biét khong qua l6n. Tuy
nhién, ¢ hoa cai, terpenoid dang axit tu do c6 ham lugng cao hon rat nhidu so voi
dang trung tinh. Két qua ciia nhom tac gia khi phan tich thanh phan héa hoc cua
terpenoid dang axit tu do bang phuong phap sic ky khi ghép khdi phd GC-MS sau
khi metyl hoa thu duoc 11 axit tu do khac nhau c6 ham lugng cao. Trong do6 axit
isopimaric va dehydroabietic chiém ty 1¢ cao nhét trong hoa duc va hoa cai (27% va
30% tuong ng), con axit abietic va pinifolic (13 va 29,7% tuong ung) 1a hai thanh
phén axit tw do chiém ty 1€ cao nhét trong 14 thong [6].

Terpenoid dang trung tinh sau khi rira giai bang n-hexan, tiép tuc rira giai bang
h¢ dung méi PE:DE voi ty 1€ cua PE va DE tir tuong tng tir 0-100 dén 100-0 (ty 1¢
% khoi lugng) dé thu duge cac nhom hoat chét con lai trong terpenoid tong so. Két
qué thu phan doan duogc trinh bay & hinh 4.

Nhém chét thu dwge khi tach phin doan

Dung méi n-hexan Hydrocarbon
H¢ dung méi PE:DE
0-5% Nhém carbonyl
= (1]
= - veer "
o 5-15% Triglycerid terpenoi
£z
= 5 Terpenoid alcohol
a & 15-25%
S
= Sterin
> 25-40 %
[«
40 - 100% Nhém hop chat da nhom chire

Hinh 4. So d6 phan doan sic ky tach terpenoid trung tinh
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Két qua tach phan doan bang dung méi n-hexan thu duge nhém hydrocarbon
bao gdm alkan va terpen. Trong d6, ham luong hydrocarbon thu dugc & hoa dyc va
hoa cai tuong timg 1a 1,48 % va 2,8% so v6i tong khdi lwong cua terpenoid trung
tinh. Két qua chay rira giai bang hé dung moi PE:DE véi ty 1¢ ciia DE tir 0-100% thu
dugc 5 nhém hop chit khac nhau, trong d6 cac terpenoid gbc rugu chiém ty 1é cao
nhét (hon 30%), nhom carbonyl thu dugc bao gém andehit, xeton va este; nhom
triglycerid terpenoid thu dugc chiém ty 1é tir 25-29 %, chii yéu 1a nonacosanol.

Hoa tan cac hydrocarbon thu dugc trong dung méi DE, sau dé tién hanh phan
tich thanh phan héa hoc bang phuwong phéap sic ky khi ghép khdi phd vé6i chuong
trinh chay 100°C-1-5 °C/phut cho dén 280°C, c6t mao quan sic ky HP-5MS chiéu
dai 30 m, duong kinh bén trong cot 0,25 mm. Phd MS cua san phim duge so sanh
v6i dit liéu phd NIST 0.5.L. va WILEY 275.L. Két qua phan tich thanh phan nhém
hydrocarbon dugc trinh bay & bang 4.

Bang 4. Thanh phan nhém hydrocarbon trong terpenoid trung tinh

. % v6i tong khoi lwgng hydrocarbon

Tén chat
Hoa duc Hoa cai

Monoterpen
a-Pinen - 0,80
B-Pinen - 1,20
3-caren - 2,00
Mircen - 1,30
B-phellandren - 0,50
Sesquiterpen
Germacren 4,28 5,10
B-elemen 0,27 0,37
o-cuben 7,04 6,70
ilangen 0,33 -
B-bourbonen 1,48 -
o- cobaen 0,81 +
B-cobaen 0,12
Longicyclen 0,03 -
Longifolen 0,76 1,00
Caryophyllen 11,34 10,15
a~-murolen 4,07 3,05
y-murolen 4,10 6,20
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. P % v6i tong khoi lwgng hydrocarbon
Tén chat L
Hoa duc Hoa cai
o-humulen 2,85 1,50
kadinen 0,61 1,10
y-cadinen 0,43 1,00
0- cadinen 7,67 7,00
Diterpen
Sandarakopimaradien 2,13 4,50
Pamaradien 0,47 0,30
Isopimaradien 4,05 1,47
Dehydroabietadien 0,72 1,00
Abietadien 1,11 1,00
Neoabietadien 0,44 1,50
Triterpen
squalen 1,67 1,00

Ghi chii: +: chdt 6 ham lwong duwdi 0,1 %; - - khéng phdt hién

Tir bang 4 c¢6 thé nhan thay, khong phat hién nhom chit monoterpen trong nhom
chat hydrocarbon ¢ hoa duc, ¢ hoa céi tuy c6 phat hién nhung ham luong khong dang
ké v6i thanh phan cha yéu 13 pinen va caren. Trong thanh phan ciia hydrocarbon,
nhém chét chiém ham luong cao 1a céc sesquiterpen, trong d6 o-cuben, caryophyllen
va - cadinen chiém ty 1& cao nhat. Cac diterpen co trong thanh phan hydrocarbon
gdm céac terpen khung pimara va khung abieta trong d6 sandarakopimaradien,
isopimaradien va abietadien c6 ham lugng cao nhét. Trong thanh phan cia triterpen &
ca hoa duc va hoa cai chi phat hién hop chét duy nhat 14 squalen.

4. KET LUAN

Nghién ctru da xac dinh dugc ham lugng hoat chét chiét duoc bﬁng dung moi
PE trong hoa duc va hoa cai cia cay thong Scots (Pinus sylvestris) taeong ting 10,5%
va 14,2%. Trong d6, ham lugng cac terpenoid trung tinh chiét, tach tir dich chiét PE
chiém ty 1€ 44,9% (hoa duc) va 37,5% (hoa cai) so voi téng khdi lugng cao chiét
PE. Ham lugng nhém hydrocarbon ¢ hoa duc va hoa céi 1a 1,48% va 2,8 % so voi
tong khdi luong cua terpenoid trung tinh. Thanh phan nhom hydrocarbon thu dugc
gdm c6: monoterpen, diterpen, sesquiterpen va triterpen; trong d6 & hoa duc khong
phat hién monoterpen; sesquiterpen chiém ty 1 cao trong ca hoa duc va hoa cai véi
thanh phan c6 ham lugng cao nhat 1a caryophyllen. Trong nhém hop chat diterpen,
sandarakopimaradien va isopimaradien chiém ty 1& cao nhat. Triterpen & hoa duc va
hoa cai chi phat hién squalen v6i ham luong khong dang ké.

160 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 27, 12 - 2022



Théng tin khoa hoc cong nghé

TAI LIEU THAM KHAO

1.  beccuernoBa H.H., beccuetnoB B.I1., Cocra obviknosennas (Pinus sylvestris)
Mopomempua u ¢huzuonrocus xeou NAOCOBbIX Oepesbes, MoHoTpadus,
Hwxuuit Hosropon, 2014, 369 c.

2. Conogxuit. ®. T., Hayumsie mpyost no necobouoxumuu, WV3aatenbcTBoO
[Nonurexuunyeckoro yausepcuteta, CIIb, 2013, 531 c.

3. Nguyén Kim Phi Phung, Phwong phap c6 ldp hop chat hitu co, Nha xuét ban
DPai hoc Quoc gia Tp. HO Chi Minh, 2007.

4, Kononprackas JI.A., Pazuna H.}O., Pouun B.U., ConosseB B.A., O paziuyuu
8 2pYynnogoM cocmage IKCMPAKMUBHBIX BEUecms X80u U nobeco8 COCHbl
00vbIKHOBeHHOU, XUMUs IpeBecuHbl, 1984, 5:74-78.

5. Oo6onenckass A.B., Enpaunkas 3.I1., JleonoBuu A.A., Jlabopamopmvie
pabomul no xumuu opesecunvl u yennonozst, M., 1991, 320 c.

6. Jao H. M., Poumtun B. W., Ipynnosoii cocmas skcmpakmog u3z MysHcckKux
2eHepamuenblX MUKPOCMPOOUNIO8 U HCEHCKUX 2eHEePAMUSHLIX N00e208 COCHbl
obviknogennot, Matepuansl V  Bceepoccuiickoit  koHbepeHIMH €
MeXIyHapoaHbIM yuactueM «Jleca B Poccuny», 2016, c. 114.

Nhén bai ngay 10 thang 10 nam 2022
Phan bién xong ngay 01 thang 11 nam 2022
Hoan thién ngay 19 thang 11 nam 2022

@, rung tam Nhiét doi Viét - Nga

Lién hé: Dao Nguyén Manh
Vién Y sinh Nhiét doi, Trung tam Nhi¢t déi Viét - Nga
S6 63 Nguyén Vian Huyén, Nghia D6, Cau Gidy, Ha Noi
Dién thoai: 0987877096; Email: daonguyenmanh0209@gmail.com

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 27, 12 - 2022 161



